SUMMARY. Heyite (see preceding paper) is so strikingly similar to brackebuschite that a close comparison of the two species seemed advisable. Topotype brackebuschite (B.M. 55819) was used for this purpose.
T HE striking similarities of the qualitative chemistry and X-ray data of brackebuschite and heyite require some comment if heyite is to be accepted as a new species without reservation. Brackebuschite has had a long but tranquil history since first described from Cordoba, Argentina (Rammelsberg, I880) . This remains the only undisputed locality for brackebuschite, and later workers have never shown evidence of confusion regarding the identity of the mineral. Published data for brackebuschite show good agreement and the mineral is well characterized.
For a complete comparison of heyite and brackebuschite it was necessary to determine some constants for brackebuschite that had not previously been reported. We also performed new chemical analyses. All new information was obtained from one specimen in the British Museum (Natural History), B.M. 55819. This is a type locality specimen purchased by the Museum in I884, from Mr. Hoseus, and it appears to be of superior quality to material used by previous workers. In this specimen brackebuschite occurs as well-terminated crystals from o'4 to r-5 mm in length in cavities with cerussite, descloizite, and vanadinite. The gangue is a sheared granitic rock rich in muscovite and showing replacement by prismatic quartz where it is most severely brecciated. Brackebuschite shows strong absorption in the melts for fl and ~,; heyite does not. Both minerals have a large 2V; heyite is (+) 82 ~ to 89 ~ and brackebuschite is sensibly 9 ~176 . The optic orientations of both minerals are presented in fig. 2 , and one can see the striking difference. For crystals lying on (IOO) brackebuschite gives an off-centred optic axis figure and is length-slow with high birefringence. Heyite gives a well-centred optic axis figure and is length slow but with very low birefringence in the same orientation.
Morphology
Chemistry. Grains were handpicked from a topotype brackebuschite specimen (B.M. 55819) and ultrasonically cleaned. During this process visible amounts of earthy hematite were removed from innumerable tiny pits in the crystal surfaces. Several of these grains were mounted in an epoxy resin and polished. Twelve of these were then analysed qualitatively and checked for homogeneity before proceeding to quantitative analysis. In all the grains studied lead, zinc, manganese, vanadium, and iron were detected, copper and phosphorus (reported by Rammelsberg and Doering) were sought but not found (i.e. less than o'o5 %). The analyses for both heyite and brackebuschite were made using a Cambridge Instruments Geoscan, with an accelerating voltage of 20 kV and a current of o'5• Io -7 amps. Lead was determined using an analysed anglesite standard from Monteponi, Sardinia; crocoite was used as a secondary standard. Pure Mn, Zn, V, and Fe metal standards were used for the other elements determined. The brackebuschite grains were analysed in the same run as repeat analyses on the heyite grains. Raw data for those elements determined were corrected using the methods described by Sweatman and Long 0969) and the Mason, Frost, and Reed (I969) microanalysis computer programme. At least ten point counts were taken on each of the grains (average largest dimension 250 microns). Counts for Pb, Zn, V, and Mn showed very little variation within each grain whereas the counts for iron were variable in grains having a low Fe content.
Table II (cols. t and 2) shows the analyses of two of the brackebuschite grains, the analyses being typical of the results obtained on ten of the grains selected, and with the best surface polish. Only two of the grains analysed showed any significant variation from these analyses; these analyses are shown in cols. 3 and 4 of table II. The principal differences are in the FeO/MnO ratio. The repeat heyite analyses duplicated those already presented in the previous paper. It is thought that the figures quoted are __ o of the amount present for the major elements. correct to -" I , o 7o9 micrograms of the same cleaned sample were dissolved in HNO3, and Pb, Fe, Mn, Zn, Cu, and V were then determined by atomic absorption spectroscopy by comparison with pure standard solutions. A Perkin Elmer 403 spectrometer was used for the analyses. The analysis is shown in table 1I, col, 5;Cu was again below detection level.
x.734 mitligrammes were found to give 2.82 ~ H20 on heating to 550 ~ at lower temperatures (I ~o ~ and 44o ~ no water was released.
Conclusions. Our work on brackebuschite has essentially confirmed older results with but one exception: the formula should be rewritten as Pb2(Mn,Fe,Zn)(VO4)~. H20. The ratio of Mn: Fe of I : I found by older analyses is undoubtedly fortuitous and probably represents the average ratio to be found in brackebuschite with some admixed hematite. Heyite analyses done by the same method give the different and distinct formula PbsFe2(VO4)204. The complicated coupled substitutions required to relate brackebuschite to heyite while demanding virtually no change in the X-ray cell stretch credulity too far. The similarity of the X-ray cells is better explained as mere coincidence.
